Key indicators: single-crystal X-ray study; T = 296 K; mean (C-C) = 0.005 Å; R factor = 0.044; wR factor = 0.099; data-to-parameter ratio = 14.4.
In the title compound, C 16 H 13 ClN 2 S, the dihedral angle between the 4-chlorobenzaldehyde moiety and the heterocyclic five-membered ring is 7.21 (17) . In the crystal, molecules are linked by weak C-HÁ Á Á interactions, generating [100] chains.
Related literature
For a related structure, see: Asiri et al. (2011) . Table 1 Hydrogen-bond geometry (Å , ).
Experimental
Cg is the centroid of the C8-C11/S1 ring. Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT (Bruker, 2009); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) and PLATON (Spek, 2009); software used to prepare material for publication: WinGX (Farrugia, 1999) and PLATON. In (I), the group A (C1-C7/CL1) of 4-chlorobenzaldehyde and the five membered ring B (C8-C11/S1) of 2-amino-4,5,6,7-tetrahydro-1-benzothiophene-3-carbonitrile group are almost planar with r. m. s. deviation of 0.0150 and 0.0110 Å, respectively. The dihedral angle between A/B is 7.21 (17)°. A C-H···π interaction (Table 1) occurs in the crystal.
A mixture of 4-chloro benzaldehyde (0.46 g, 2.4 mmol) and 2-amino-4,5,6,7-tetrahydro-benzo[b]thiophene-carbonitrile (0.32 g, 3.3 mmol) in ethanol (15 ml) was heated for 3 h. The progress of the reaction was monitored by TLC. The solid that separated from the cooled mixture was collected and recrystallized from a methanol-chloroform mixture (8:2) to give yellow needles of the title compound (I). Yield: 82%, m.p. 504-505 K.
Refinement
The H-atoms were positioned geometrically (C-H = 0.93-0.97 Å) and refined as riding with U iso (H) = 1.2U eq (C). Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Cl1 −0.7805 (2) −0.17259 (7) −0.04726 (7) 0.0797 (4) S1 0.4743 (2) 0.20961 (5) 
Geometric parameters (Å, °)
Cl1-C4 1.727 (4) C11-C12 1.492 (5) S1-C8 1.737 (3) C12-C13 1.496 (7) S1-C11 1.739 (3) C13-C14 1.403 (7) 
Hydrogen-bond geometry (Å, °)
Cg is the centroid of the C8-C11/S1 ring. supplementary materials sup-6 Fig. 1 
